High-shear- and-thrombin-inducible platelet adhesion and aggregation in patients undergoing percutaneous coronary intervention. Effects of unfractionated heparin versus bivalirudin.
Thrombin-generation and activation of platelets during percutaneous coronary intervention (PCI) play a key role for early thrombotic events. Heparin and bivalirudin are approved anticoagulants for PCI. We examined the specific effects of these anticoagulants on platelet adhesion and aggregation under high shear conditions, and the presence of excess thrombin. To simulate in vivo conditions that may precipitate a bleeding/thrombotic event, we added thrombin in vitro to blood samples from 89 stable patients who had been randomly assigned to receive heparin or bivalirudin for elective PCI and examined thrombin-inducible platelet adhesion and aggregation under high shear conditions. Platelet adhesion increased by 10% of baseline with heparin, but decreased by 20% with bivalirudin (p=0.0047). Thrombin-inducible platelet adhesion and size of aggregates was equally inhibited by heparin and bivalirudin. Thus, under high shear conditions and excessive thrombin generation as they occur in atherosclerotic vascular compartments and acute vascular syndromes, heparin and bivalirudin inhibit thrombin-induced platelet adhesion and aggregation to a similar extent, while they have opposite effects on platelet adhesion in the absence of thrombin.